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restricted communications network periodically pulls the
mail from the restricted communications network and for-
wards the mail to a receiver. The receiver may be the intended
recipient of the mail or an intermediary used to further send
the mail to the intended recipient.
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1
FACILITATING THE SENDING OF MAIL
FROM A RESTRICTED COMMUNICATIONS
NETWORK

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation of U.S. patent applica-
tion Ser. No. 10/791,566, filed on Mar. 2, 2004, entitled
“FACILITATING THE SENDING OF MAIL FROM A
RESTRICTED COMMUNICATIONS NETWORK,” by
Axel E. Elfner, published on Sep. 8, 2005, as U.S. Patent
Application Publication No. 2005/0198288 A1, the entirety
of which is hereby incorporated by reference.

TECHNICAL FIELD

This invention relates, in general, to electronic mail deliv-
ery, and in particular, to facilitating the sending of mail from
a restricted communications network.

BACKGROUND OF THE INVENTION

In a restricted communications network, standard mecha-
nisms for sending data as electronic mail are disabled due to
security concerns. However, there are many occasions in
which data needs to be sent from a restricted communications
network. For instance, there may be a need to inform an
administrator outside the restricted network of an event or to
provide logs to be analyzed. In such situations, manual steps
must be taken to send the data from the restricted network.
These steps include initially moving (i.e., pushing) the data
between various networks using facilities, such as File Trans-
fer Protocol (FTP), Secure Shell (SSH), etc., and then finally
sending the data from a user on a different network to a target
mail address.

Manual intervention to send electronic mail is error prone
and costly. Thus, a need exists for an enhanced capability to
facilitate the sending of mail from a restricted communica-
tions network. As one example, a need exists for a capability
that enables the automatic sending of mail from a restricted
communications network.

SUMMARY OF THE INVENTION

The shortcomings of the prior art are overcome and addi-
tional advantages are provided, in one aspect, through the
provision of a computer system for facilitating the sending of
mail from a restricted communications network. The system
includes, for instance, a communications network, wherein
all ports used thereby for outgoing mail are closed, and a
communications unit external to and in communications with
the communications network, the computer system being
configured to perform a method. The method includes accu-
mulating outgoing mail by the communications network into
a data structure, automatically requesting outgoing mail peri-
odically by the communications unit over an open port in the
communications network, verifying the communications unit
and checking the data structure for outgoing mail by the
communications network in response to an outgoing mail
request from the communications unit. The method further
includes transferring the outgoing mail from the data struc-
ture to the communications unit through one or more ports of
the communications network other than the closed outgoing
mail ports, and delivering the outgoing mail to the one or
more intended recipients.
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In another aspect, a computer program product is provided.
The computer program product includes a computer readable
storage medium readable by a processor and storing instruc-
tions for execution by the processor for performing a method.
The method includes accumulating outgoing mail by a com-
munications network into a data structure, wherein all ports
used thereby for outgoing mail are closed, and automatically
requesting outgoing mail periodically by a communications
unit external to the communications network over an open
port in the communications network. The method further
includes verifying the communications unit and checking the
data structure for outgoing mail by the communications net-
work in response to an outgoing mail request from the com-
munications unit, transferring the outgoing mail from the data
structure to the communications unit through one or more
ports of the communications network other than the closed
outgoing mail ports, and delivering the outgoing mail to the
one or more intended recipients.

Additional features and advantages are realized through
the techniques of the present invention. Other embodiments
and aspects of the invention are described in detail herein and
are considered a part of the claimed invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter which is regarded as the invention is
particularly pointed out and distinctly claimed in the claims at
the conclusion of the specification. The foregoing and other
objects, features, and advantages of the invention are apparent
from the following detailed description taken in conjunction
with the accompanying drawings in which:

FIG. 1 depicts one embodiment of a communications envi-
ronment incorporating and using one or more aspects of the
present invention;

FIG. 2a depicts one embodiment of further details of the
communications units of FIG. 1, in accordance with an aspect
of the present invention;

FIG. 2b depicts one embodiment of an smtp2proxy of a
communications unit of FIG. 2a receiving mail from a plu-
rality of communications units, in accordance with an aspect
of the present invention;

FIGS. 3a-3b depict various examples of a receiver, in
accordance with an aspect of the present invention;

FIGS. 4a-4b depict examples of the chaining of mail run-
ners, in accordance with an aspect of the present invention;

FIG. 5a depicts one embodiment of the logic associated
with queuing data to be sent from a restricted communica-
tions network, in accordance with an aspect of the present
invention; and

FIG. 5b depicts one embodiment of the logic associated
with pulling the mail queued in FIG. 5a from the restricted
communications network, in accordance with an aspect of the
present invention.

BEST MODE FOR CARRYING OUT THE
INVENTION

In accordance with an aspect of the present invention, mail
within a restricted communications network is pulled from
that network and forwarded to a receiver. The receiver may be
the final destination for the mail (i.e., an intended recipient) or
an intermediary which facilitates forwarding the mail to the
intended recipient.

One embodiment of a communications environment incor-
porating and using one or more aspects of the present inven-
tion is described with reference to FIG. 1. A communications
environment 100 includes, for instance, one or more commu-
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nications units 102 coupled to one or more communications
units 104 via a connection 106. Connection 106 is, for
instance, a Transmission Control Protocol/Internet Protocol
(TCP/IP) connection. In another example, the connection
may utilize the HyperText Transfer Protocol (HTTP) for data
transfer.

Communications units 102 and 104 are, for instance, based
on the UNIX architecture and execute an operating system,
such as AIX, offered by International Business Machines
Corporation, Armonk, N.Y. Communications unit 102 is
located within a restricted network 108. Restricted network
108 is a network in which the standard mechanisms for send-
ing data out from a network (e.g., using a Simple Mail Trans-
fer Protocol (SMTP), such as sendmail) has been disabled,
requiring manual steps to be taken. These manual steps
include moving (i.e., pushing) the data between networks
using facilities, such as the File Transfer Protocol (FTP) or
Secure Shell, and then sending the data from a user on a
different network to the target mail address.

Communications unit 104 is external to the restricted net-
work. In one example, communications unit 104 resides
within another network 110, referred to herein as a forward-
ing network. Forwarding network 110 is less restricted than
restricted network 108 and may use a standard sending pro-
tocol, such as SMTP, or a standard mail agent, such as send-
mail, which is open source software freely available on the
Internet.

Communications unit 104 communicates with a receiver
112, which may be the intended recipient of the mail or may
be an intermediary that is used to further send the data to its
intended recipient. The manner in which communications
unit 104 communicates with the receiver depends on the type
of receiver, as described further below.

Additional details regarding communications unit 102 and
communications unit 104 are described with reference to
FIG. 2a. Communications unit 102 executes, for instance, a
program 200, referred to as qmail, which is used to append
mail waiting for delivery to an external communications unit
to a depot file 202. As one example, qmail receives as input
various arguments from a message to be delivered, such as the
subject of the message, the recipient and the destination, and
reads from standard input the body of the message. It then
appends the subject, recipient and body of each message to
the local depot file.

Communications unit 102 further includes an smtp2proxy
program 204, which is used to queue standard SMTP mail to
qmail. For example, a userid is setup on the communications
unit (e.g., server) running the smtp2proxy program. Then,
other communications units in the same network send stan-
dard mail to the user id. For example, a plurality of commu-
nications units 220 (FIG. 25) may send mail to smtp2proxy
via a standard e-mail agent, such as sendmail. This allows
mail to originate from more than one machine in a restricted
network without requiring a mailDepot program (described
below) to be implemented on each machine. The mail
received by smtp2proxy is forwarded to qmail 200 (FIG. 2a)
for queuing by qmail to a data structure, such as a local depot
file 202. For example, the smtp2proxy program processes
standard SMTP mail delivered to the userid running it. It
expects subject fields to be in a format which specify both the
subject of the mailing, as well as the final recipient(s), such as
“subject of mailluser@destination.org, user2@
destination2.com”. After parsing the mail, it invokes the
qmail program with appropriate subject and destination
parameters, and supplies the message body as standard input,
allowing the mail to be placed on the depot file for subsequent
delivery through the mechanisms described herein.
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Depot file 202 is accessed by a program 206, referred to
herein as mailDepot, executing on communications unit 102.
As one example, mailDepot 206 listens on a single config-
urable TCP/IP port for requests from a pulling program, such
as a mail runner program 210, referred to herein as mailRun-
ner, executing on communications unit 104. In one example,
mailRunner 210 makes an inbound TCP/IP connection from
the forwarding network to the restricted network over an
available port, i.e., a port that is not blocked by a firewall.
When an authorized request is received by mailDepot and
there is data (e.g., mail) to be transferred, mailDepot serves
the data to mailRunner via standard client/server mecha-
nisms. Authorization may include, but is not limited to, vali-
dation of the IP address of the communications unit running
mailRunner and a pass phrase. The data transfer mechanism
between client and server incorporates concepts commonly
known to the art such as encapsulating the data in some
blocking format and within message header boundaries to
facilitate parsing, and encryption of the data through either
proprietary or openly available ciphers.

As a further example, the data transter between mailDepot
and mailRunner need not occur over a TCP/IP port dedicated
to the application, but can utilize the HyperText Transfer
Protocol (HTTP). That is, a web server running on the com-
munications unit in the restricted network can serve the data
via mailDepot implemented as a Common Gateway Interface
(CGI) program to a communications unit in the forwarding
network running mailRunner implemented as an HTTP client
(like a web browser).

Regardless of the connection, in one example, the data
transfer between mailDepot and mailRunner is encrypted for
security. MailRunner pulls the queued mail (e.g., the depot
file) across the connection and handles the mail in an appro-
priate manner. The manner in which the mail is handled is
dependent on the type of receiver, as described below.

Receiver 112 may include an intended recipient 300 resid-
ing on a communications unit 302, as depicted in FIG. 3a, or
it may be an intermediary 310, as shown in FIG. 35, used to
facilitate the forwarding of the mail to an intended recipient
312 of a communications unit 314. As examples, intermedi-
ary 310 may be another communications unit coupled to
communications unit 314, or as a further example, the inter-
mediary may be a program running on the same communica-
tions unit as mailRunner. The latter is further described with
reference to FIG. 4a.

As shown in FIG. 4a, a communications unit 400 in a
restricted network includes a mailDepot program 402. A
mailRunner 404 in a communications unit 406 external to the
restricted network requests mail from mailDepot 402 and
queues it to a local depot file 408. This enables a mailDepot
program 410 local to communications unit 406 to retrieve the
mail from depot file 408 in response to a request from a
mailRunner 412 executing on yet another communications
unit 414. Mail runner 412 then forwards the mail to an
intended recipient 416 on a communications unit 418. In this
particular example, each of communications units 400, 406,
414 and 418 is within a different network. However, in other
examples, one or more of the communications units may be
within a same network.

As a further example, there may be a plurality of interme-
diaries, each including a mail runner program queuing mail to
a depot file. One example of such an environment is depicted
in FIG. 4b. In this particular example, there are two instances
in which a mail runner queues the mail to a depot file for
further retrieval by a mail depot program. One instance is
shown at 430 and the other is shown at 432. At 430, a mail-
Runner 434 requests mail from a mailDepot 436 and queues
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it to a depot file 438. Then, at 432, a mailRunner 444 requests
mail from a mailDepot 446 and queues it to a depot file 448.
In this example, it is shown that mailRunner 444 may also
request mail from one or more other mailDepots (e.g.,
mailDepot 449). The mail requested from each of the mail
depots is queued to depot file 448. Thereafter, a mail runner
450 requests the mail from a mailDepot 452 coupled to depot
file 448. MailRunner 450 forwards the mail to an intended
recipient 454.

Although various examples are given above, many other
configurations are possible. For instance, there may be more
or less intermediaries than that described. Further, a mailRun-
ner may request mail from more than two mail depot pro-
grams. Many other configurations exist.

One embodiment of the logic associated with sending mail
from a restricted network, in accordance with an aspect of the
present invention, is described with reference to FIGS. 5a-55.
FIG. 5a depicts one embodiment of the logic associated with
obtaining the mail to be sent from the restricted network,
while FIG. 56 depicts one embodiment of the logic associated
with pulling the mail from the restricted network.

Referring initially to FIG. 5a, the restricted network
obtains mail to be sent out from the restricted network, STEP
500. As examples, the mail includes informational messages,
log messages, etc. that are to be sent as e-mails. These mes-
sages may be generated by programs running within the
restricted network, such as monitoring programs or other
programs; obtained by; or provided to the restricted network,
as examples. The messages to be forwarded from the
restricted network are collectively referred to as mail. The
mail is provided to the qmail program, STEP 502, by direct
invocation of the qmail program. This may occur by a user
interactively, or by another program, including but not limited
to, the smtp2proxy program. Qmail then queues the mail to
the depot file, STEP 504. The queuing includes, for instance,
appending the subject, recipient, and body of each message to
the local depot file.

Periodically, mailRunner checks whether there is any mail
to be sent from the restricted network, STEP 520 (FIG. 55).
The periodic interval is static or configurable, and, in one
example, is equal to one minute. However, many other inter-
vals may be used. To check whether there is mail, mailRunner
sends a request to mailDepot, via, for instance, an open port,
asking whether there is any mail to be sent.

MailDepot listens on one or more specific ports (e.g., TCP/
1P ports) for requests. When a request is received, it verifies
that the request is valid by, for instance, checking the IP
address of the request and other verifying information, such
as a password. If the request is valid, mailDepot checks the
depot file for mail. Should there be no mail, INQUIRY 522,
then processing is complete. In another example, mailDepot
sends a message to mailRunner indicating that there is no
mail. However, if mail is queued, then mailDepot serves the
mail to mailRunner via a standard client/server mechanism,
STEP 524. As one example, the data transfer mechanism
between client and server incorporates concepts commonly
known to the art such as encapsulating the data in some
blocking format and within message header boundaries to
facilitate parsing, and encryption of the data through either
proprietary or openly available ciphers.

MailRunner receives the pulled mail and parses the mail
into the one or more individual messages comprising the
mail, STEP 526. The parsing includes, for instance, reading
the mail and delimiting the mail by its headers, thereby pro-
viding the individual messages. Each message is then for-
warded to a receiver, STEP 528. As described above, a
receiver may be an intermediary or the intended receiver. If it
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is an intermediary, then the mail is once again queued for
retrieval by a mailRunner. If, however, it is the intended
receiver, then the message is sent via a standard, unencrypted
e-mail sending agent, such as sendmail.

There are many environments in which one or more aspects
of'the present invention can be employed. One such environ-
ment is a strategic outsourcing environment in which com-
puter services are provided by an outsourcing entity on a
contractual basis for external customers. The outsourcing
entity assumes responsibility for managing/administering the
computer infrastructure which runs the business of an exter-
nal customer. To perform this function, computers and tools
are deployed to monitor the external customer’s systems for
health and to inform relevant personnel if conditions requir-
ing action are detected. The outsourcing entity clearly
requires access to the computers which monitor the custom-
er’s systems. However, due to security concerns, the network
from which the outsourcing entity operates cannot have direct
connectivity to the customer’s internal network. Thus, the
monitoring computers are deployed in a middle network
between the outsourcing entity’s network and the customer’s
network. This middle network is referred to herein as the
restricted network, and it has access to both the outsourcing
entity’s network and the customer’s network, but strong fire-
walls between each connection are provided, thus allowing
only very specific types of traffic between each network.

Previously, within this type of network, if an application
running on a computer in the restricted network detected a
problem with a customer’s system and wanted to send an
e-mail notification to the responsible administrator or anyone
else, it could not. This is because there is no default means to
send standard e-mail out of the restricted network, since the
tool typically used to do so cannot obtain the resources
required. For example, the firewall rules prohibit one or more
of'the required TCP/IP ports such applications, like sendmail,
need to either make (outbound) or accept (inbound) connec-
tions thereon.

However, in accordance with an aspect of the present
invention, a tool, referred to herein as mailProxy, includes a
mechanism that makes use of the ports which the firewall
rules do permit, as well as the direction in which those con-
nections are initiated. That is, it is a pull versus a push mecha-
nism (inbound TCP/IP from the forwarding network to the
restricted network). In this scenario, queued mail data is
pulled from the restricted network to another computer out-
side the restricted network. The computer then sends the mail
to a receiver. If the receiver is the final destination, then the
computer sends the mail using standard e-mail sending facili-
ties. However, if it is not the final destination, then the mail is
once again queued and the procedure is repeated.

As described above, electronic mail is pulled from the
restricted network and then forwarded to a receiver. This
pulling is performed automatically at periodic intervals.
Thus, eliminating the manual intervention that was previ-
ously required.

Described in detail above is a capability that facilitates the
automatic sending of mail from a restricted network to an
intended recipient outside of the restricted network. It
includes, for instance, a proxy mechanism in which a com-
munications unit in a less restricted network, sends the mail
on behalf of one or more communications units in a restricted
network, since they cannot send the mail directly themselves.
Advantageously, this provides a cost effective and less error
prone mechanism for sending mail that resides in a restricted
communications environment, which has disallowed direct
SMTP traffic for security reasons. Advantageously, an aspect
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of'the present invention enables mail to be pulled over an open
port to a network from which it can be forwarded.

Although various embodiments are described above, these
are only examples. Many other embodiments may include
one or more aspects of the present invention. For instance,
other types of environments may incorporate and/or use one
or more aspects of the present invention. For example, an
environment need not execute both qmail and smtp2proxy. As
a further example, more or less than the number of interme-
diaries described herein may be used to send data to an
intended recipient. As yet a further example, a mailRunner
may pull mail from more than one mailDepot. This includes
the mailRunner accessing the restricted network and/or mail-
Runners of intermediaries. Moreover, a mailRunner may
access more than one restricted network.

As a further example, the communications units may be
based on architectures other than UNIX and other operating
systems may be executing thereon, such as Linux or other
operating systems. Further, the communications units need
not be homogeneous, but instead, could be heterogeneous to
one another. Additionally, many types of connections may be
possible to connect the various communications units.

As a further example, to provide enhanced availability,
mailRunner may be run on more than one machine, prefer-
ably on different areas of the pulling network. This allows
mail to continue to flow, if one runner experiences problems
on, for instance, the runner machine itself or the local LAN
connection to the restricted communications network. The
runners’ access to the depot is serialized to avoid the risk of
duplicate mail.

Further, although an example is provided above in which
one or more aspects of the present invention are used for an
outsourcing environment, this is only one example. One or
more aspects of the present invention are usable in other
environments that have restricted networks. Moreover, in the
above example, there may be more than one restricted net-
work. Many other variations exist.

The capabilities of one or more aspects of the present
invention can be implemented in software, firmware, hard-
ware or some combination thereof.

One or more aspects of the present invention can be
included in an article of manufacture (e.g., one or more com-
puter program products) having, for instance, computer
usable media. The media has therein, for instance, computer
readable program code means or logic (e.g., instructions,
code, commands, etc.) to provide and facilitate the capabili-
ties of the present invention. The article of manufacture can be
included as a part of a computer system or sold separately.

Additionally, at least one program storage device readable
by a machine embodying at least one program of instructions
executable by the machine to perform the capabilities of the
present invention can be provided.

The flow diagrams depicted herein are just examples.
There may be many variations to these diagrams or the steps
(or operations) described therein without departing from the
spirit of the invention. For instance, the steps may be per-
formed in a differing order, or steps may be added, deleted or
modified. All of these variations are considered a part of the
claimed invention.

Although preferred embodiments have been depicted and
described in detail herein, it will be apparent to those skilled
in the relevant art that various modifications, additions, sub-
stitutions and the like can be made without departing from the
spirit of the invention and these are therefore considered to be
within the scope of the invention as defined in the following
claims.

10

15

20

25

30

35

40

45

50

55

60

65

8

What is claimed is:
1. A computer system, comprising:
a communications network wherein all ports used thereby
for outgoing mail are closed; and
a communications unit external to and in communications
with the communications network;
wherein the computer system is configured to perform a
method comprising:
accumulating outgoing mail by the communications
network into a data structure;

automatically requesting outgoing mail periodically by
the communications unit over an open port in the
communications network;

verifying the communications unit and checking the
data structure for outgoing mail by the communica-
tions network in response to an outgoing mail request
from the communications unit;

transferring the outgoing mail from the data structure to
the communications unit through one or more ports of
the communications network other than the closed
outgoing mail ports; and

delivering the outgoing mail to the one or more intended
recipients.
2. The computer system of claim 1, wherein the transfer-
ring comprises pulling the outgoing mail by the communica-
tions unit through the one or more ports.
3. The computer system of claim 1, wherein the commu-
nications network comprises a firewall configured to close the
outgoing mail ports.
4. The computer system of claim 1, wherein the commu-
nications network uses a Simple Mail Transfer Protocol
(SMTP) for outgoing mail.
5. The computer system of claim 1, wherein the transfer-
ring comprises transferring the outgoing mail through the
open port.
6. The computer system of claim 1, wherein the delivering
comprises forwarding the mail from the communications unit
to one or more receivers.
7. The computer system of claim 6, wherein a receiver of
the one or more receivers comprises an intended recipient of
the mail.
8. The computer system of claim 6, wherein a receiver of
the one or more receivers comprises an intermediary to facili-
tate forwarding the mail to an intended recipient of the mail.
9. The computer system of claim 6, wherein the forwarding
comprises parsing the mail into one or more messages and
sending the one or more messages to the one or more receiv-
ers.
10. The computer system of claim 6, wherein the manner in
which a message is sent to a receiver is dependent on the type
of receiver.
11. A computer program product comprising:
a computer readable storage medium readable by a proces-
sor and storing instructions for execution by the proces-
sor for performing a method comprising:
accumulating outgoing mail by a communications net-
work into a data structure, wherein all ports used
thereby for outgoing mail are closed;

automatically requesting outgoing mail periodically by
a communications unit external to the communica-
tions network over an open port in the communica-
tions network;

verifying the communications unit and checking the
data structure for outgoing mail by the communica-
tions network in response to an outgoing mail request
from the communications unit;
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transferring the outgoing mail from the data structure to
the communications unit through one or more ports of
the communications network other than the closed
outgoing mail ports; and

delivering the outgoing mail to the one or more intended
recipients.

12. The computer program product of claim 11, wherein
transferring comprises pulling the outgoing mail by the com-
munications unit through the one or more ports.

13. The computer program product of claim 11, wherein
the communications network comprises a firewall configured
to close the outgoing mail ports.

14. The computer program product of claim 11, wherein
the communications network uses a Simple Mail Transfer
Protocol (SMTP) for outgoing mail.

15. The computer program product of claim 11, wherein
the transferring comprises transferring the outgoing mail
through the open port.

15
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16. The computer program product of claim 11, wherein
the delivering comprises forwarding the mail from the com-
munications unit to one or more receivers.

17. The computer program product of claim 16, wherein a
receiver of the one or more receivers comprises an intended
recipient of the mail.

18. The computer program product of claim 16, wherein a
receiver of the one or more receivers comprises an interme-
diary to facilitate forwarding the mail to an intended recipient
of the mail.

19. The computer program product of claim 16, wherein
the forwarding comprises parsing the mail into one or more
messages and sending the one or more messages to the one or
more receivers.

20. The computer program product of claim 16, wherein
the manner in which a message is sent to a receiver is depen-
dent on the type of receiver.
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